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Telecommunications Method and Suitable System for Establishing a 


This invention relates to a telecommunications method and a suitable 
system for establishing a connection with a mobile device. In particular, it relates 
to a telecommunications method, and a system suitable therefor, for establishing 
a connection with a mobile device of a participant who is located in a visited 
PLMN (Public Land Mobile Network), for example in a foreign VPLMN. 


^To calculate the costs of a telephone connection, whether for a telephone 
call or for data transmission, so-called call data records (CDRs) are typically sent 
to a billing system. The calculated costs, which are dependent upon different 
parameters such as point in time, duration, place or distance, are charged to the 
respective participant by the billing system. In a method with prepayment, the 
costs are deducted from a prepaid amount, whereas in a method with subsequent 
payment (postpaid), the costs are collected from the respective participant 
through invoice. In particular in a GSM mobile radio network, the call data 
records typically arrive for billing at the billing system only after a time lag. In the 
case of call data records from abroad, this time lag can very well be even longer. 
For prepaid systems, this time lag can be problematic because it is thereby 
possible for a participant to phone free of charge during this time lag when 
actually his prepaid credit has already run out. Solutions in which the credit of a 
participant is tracked directly and in real time, for example on his SIM card 
inserted into the mobile device, are considered too insecure by many operators 
because they believe that such cards are susceptible to fraudulent manipulations. 
In general, the problem is circumvented by the network operators in that outgoing 
calls (originating calls) of a mobile participant who is stationed in a VPLMN, for 
example a foreign PLMN, are blocked, for example in the HLR of the HPLMN of 
the mobile participant. For the affected mobile participant, this solution is 
understandably unsatisfactory. 

Described in the patent application WO 97/29609 is a method for 
establishing a voice link between a subscriber to a mobile radio network and a 
partner on the voice channel of a mobile terminal, in which method data 
necessary for setting up the call are transmitted over an additional data channel 
accessible to the terminal, in particular the SMS (Short Message Services) 
channel. According to the method described in WO 97/29609, the call is set up 
via a monitoring computer connected to the terminal, which computer auto- 
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matically dials a call number obtained via the data channel or transmits a data 
message to a remote station for initiation of a voice link by this remote station. 

Described in the patent application WO 97/50237 is a method and a 
system for validating a forward-to-number within a mobile telecommunications 
5 system. According to the method described in WO 97/50237, a forwarding 
request is transmitted to a mobile switching center (MSC) by means of a USSD 
(Unstructured Supplementary Services Data) message, which mobile switching 
center, through a call back to the mobile station and through a call to the 
telephone terminal associated with the forward-to-number, establishes a voice link 
10 between the mobile station and the telephone terminal, so that the mobile 
subscriber can verbally verify the forward-to-number. 


cations method and suitable system which in particular make it possible to 
establish a connection with a mobile device of a participant who is located in a 
15 visited PLMN (VPLMN). 

According to the present invention, this object is achieved in particular 
through the elements of the characterizing portion of the independent claims. 
Further preferred embodiments follow moreover from the dependent claims and 
from the specification. In the present invention the object is additionally achieved 
20 of establishing a prepaid connection with a mobile participant in a VPLMN. 

In particular, these objects are achieved through the invention in that a 
calling mobile participant in a VPLMN prepares and sends a short message with 
the desired destination number for a participant to be called, which destination 
number is passed on to a callback computer, which establishes a connection 
25 between the mobile device of the calling participant and the desired destination 
number. 

A connection with the mobile device of a called mobile participant in a 
VPLMN is preferably established by a callback computer, the number of this 
callback computer being assigned to this called mobile participant in the home 
30 location register. 

According to the invention, before establishment of a connection, the 
remaining credit of the mobile participant in the VPLMN is checked in a prepaid 
module connected to the callback computer, and the connection is established 
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only if this credit suffices. This credit check of the mobile participant can be 
carried out independently of whether the call of the mobile participant in the 
VPLMN is outgoing (originating call) or whether this mobile participant is being 
called in the VPLMN (terminating call). 

5 Said prepaid module preferably calculates the remaining sending time 

(airtime) of the mobile participant with the aid of at least one tariff table, and 
passes it on to the callback computer. 

Said prepaid module preferably calculates the remaining sending time 
(airtime) of the mobile participant on the basis of a location indication for this 
10 participant stored in a database, this database preferably being the home location 
register (HLR) of the home PLMN (HPLMN) of the mobile participant and the 
location indication preferably being the VLR address of this participant. 

In an embodiment variant, the connection of the callback computer is 
truncated if the remaining credit of the mobile participant has run out. 

15 In an embodiment variant, said mobile device is a GSM device, e.g. a GSM 

mobile radio telephone, and said short message is a USSD message. 

In an embodiment variant, prepaid amounts for at least certain mobile 
participants can be stored in the prepaid module. 

Different configurations for visited PLMN and home PLMN can preferably 
20 be stored in the home location register for at least certain participants. 
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The prepaid module can preferably be connected to the home location 
register via a MAP protocol, which MAP protocol can take over the contents of a 
short message sent to a home location register, for example a USSD message, 
and can pass it on together with the call number and location indication, stored in 
this home location register, for the participant who has sent the short message. 

In a variant embodiment, the MAP interface accesses the home location 
register by means of the MAP protocol via the signalling system number 7 (SS7). 


-An embodiment of the present invention will be described in the following 
with reference to an example. The example embodiment is illustrated by the 
following attached figures: 

Figure 1 shows a schematic data flow diagram, which illustrates the data 
flow upon connection establishment between a mobile device and a participant in 
the public switched telephone network (PSTN). 

Figure 2 shows a schematic data flow diagram, which illustrates the data 
flow upon connection establishment between a called mobile device and a calling 
participant in the public switched telephone network (PSTN). 


le reference numeral 5 in Figure 1 refers to a mobile device, in particular 


a mobile radio telephone 5, for example a mobile radio telephone of the GSM or 
UMTS type or another type. The connection designated by the reference numeral 
1 illustrates schematically the transmission of a short message 1 1 from the mobile 
device 5 to a switching center 2 for mobile radio communication, a so-called 
mobile switching center 2 (MSC). In particular, the short message designated by 
the reference numeral 1 1 shows an example of a destination number, which is 
transmitted to the mobile switching center 2 in a USSD short message 1 1 
prepared by the user of the mobile device 5, i.e. by the mobile participant. As 
shown in this example, the short message 11, here a USSD short message 1 1 , 
can be drafted in such a way that it has a one or more digit prefix, for example a 
three digit prefix, which is used for identification of a special service. This prefix 
can be entered, for example, by a calling participant via the input means of the 
mobile device 5, or it can be automatically added by the mobile device 5. In the 
latter case, this can be carried out, for example, by a program intended therefor 
on a SIM card removably connected to the mobile device 5, it being possible for 
this program to be started by the calling participant, for example, by means of a 
special key of the mobile device 5. In another variant, the program can also be 
automatically started on the SIM card if it is detected that the calling participant is 
located in a VPLMN for which all outgoing calls are blocked, and if these facts are 




communicated to the SIM card. After the prefix, the short message 1 1 can contain 
further information corresponding to the special service, in our example the 
destination number of the participant whom the calling participant would like to 
call with his mobile device 5. The destination number can, for example, be 
entered by the calling participant by digit-wise input or by pressing one or more 
speed dial keys (pre-programmed call numbers). In the case of a USSD message 
1 1 , the participant can draft and send the entire short message 1 1 , for example, 
through entry of the symbol *, of the prefix, of the destination number, and of the 
symbol #. In another variant, the above-mentioned program on the SIM card can 
be started, which program requests the entry of the destination number by the 
calling participant (digit-wise or by means of speed dial keys), and the complete 
short message 11, here a USSD message, with the prefix and the destination 
number, can be drafted and sent. 

Assuming that the calling (mobile) participant is not located in the territory 
of his home public land mobile network (HPLMN), but in a visited public land 
mobile network (VPLMN), the MSC 2 that receives the short message 1 1 sent by 
the calling participant will identify this calling participant, for example by means of 
callback to the home location register 41 (HLR) of the HPLMN of the calling 
participant according to the GSM standard, and pass on the short message 11, for 
example a USSD short message 11, as indicated by the arrows 31 and 33, all the 
way to the HLR 41 of the HPLMN of the calling participant, for example via 
signalling transfer points (STP) 32. 

The reference numeral 43 designates an interface module, which is based 
on the mobile application part (MAP) protocol, and can access the home location 
register 41 by means of this MAP protocol via the signalling system number 7 
(SS7). From/this interface module 43, which we also refer to as the MAP interface 
in the following, the destination number packed in the USSD short message 1 1 , 
the call number of the calling participant who drafted and sent the short message 
11, i.e. his/mobile subscriber ISDN number (MSISDN), as well as a location 
indication/for this participant, is <s/c. are> passed on from the HLR 41 to a 
prepaid (roaming) module 45, as indicated by the arrows 42 and 44. The location 
indication can be a VLR address stored in the HLR 41, for example, i.e. the 
number fof the visitor location register 21 (VLR) at the MSC 2 in whose territory the 
calling participant is located. In a variant, the location indication can be a more 
precisef indication, which can be queried by the HLR 41 from the VLR 21 of the 
calling/participant. 
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For one skilled in the art, there are different variants for achieving the HLR 
41, the MAP interface 43 and the prepaid module 45 as software programs on a 
common computer or on separate computers, for example commercially available 
servers. The functions of the standard HLR 41 in the HPLMN of the calling 
participant are additionally extended in such a way that different configurations 
can be stored for VPLMNs, e.g. a foreign PLMN, and HPLMNs. These 
configurations can be stored as different participant profiles, for example, which 
can be distinguished through different prefixes. 

The prepaid module 45, a software module implemented in a server by one 
skilled in the art, checks the credit of the calling participant identified by means of 
the MSISDN. The stored prepaid amount of the respective participant required 
therefor is collected by a prepaid billing system (PPB) (not shown), for example, 
which is implemented together with the prepaid module 45 on a common 
computer or on a separate computer connected, for example, via TCP-IP. In 
another variant, the stored prepaid amounts are stored directly in the prepaid 
module 45. On the basis of the calculated credit of the calling participant and with 
the aid of at least one stored tariff table 451 , the prepaid module 45, i.e. the 
corresponding software program, calculates the remaining sending time (airtime), 
taking into consideration the location indication for the calling participant, for 
example the VLR address. As indicated by the arrow 46, the prepaid module 45 
passes on the destination number, the call number of the calling participant, i.e. 
his MSISDN, and the remaining sending time (airtime) to a callback computer 47. 

The callback computer 47 is preferably a commercially available callback 
computer, which, by means of a call back to the calling participant, can establish a 
connection between him and the participant called by him. The callback computer 
47 can be connected to the prepaid module 45 via TCP/IP, for example, or one 
skilled in the art can decide to implement the prepaid module 45 directly on the 
callback computer 47. One skilled in the art will understand that, depending upon 
embodiment variant, the interface to the callback computer 47 as well as some 
functions of the callback computer 47 will have to be adapted. For example, if the 
decision is made in the callback computer 47 as to whether the remaining sending 
time (airtime) of the calling participant, calculated by the prepaid module 47, 
suffices to establish a connection, for example through a comparison with a 
predefined value, a corresponding function must be added if it is not available in 
the standard callback computer on the market. In a variant this decision can also 
be left to the calling participant in that the remaining sending time (airtime) is 
transmitted to him, and is displayed, for example, on the display of the mobile 


device 5, or is reproduced acoustically, and requested from him is the entry of an 
answer by means of the operating elements of the mobile device 5. The 
transmission can take place, for example, by means of short messages, for 
example SMS or USSD short messages, or by means of interactive voice 
response (IVR). In another embodiment variant, however, this decision can 
already be made in the prepaid module 45. 

If it is decided that a connection should be established, this takes place 
typically as follows. The callback computer 47 checks the destination number and 
supplements the call number of the calling participant with a prefix in order to 
show, as explained above, that involved is a participant in a VPLMN. In a variant, 
the MSISDN is passed on to the callback computer 47 directly with this prefix by 
the prepaid module 45. Then, as shown by the arrow 62, a standard call is 
established via a MSC 6. As shown by the arrow 62, the MSC queries the 
temporary roaming number in the HLR 41, after which it is recognized in the HLR 
41, based on the prefix, that involved is a participant who is stationed in a 
VPLMN, for example abroad. As indicated by the arrow 63, the temporary 
roaming number is transmitted to the MSC 6, and the call to the calling participant 
in the VPLMN is established by the MSC 6 via the MSC 2, as indicated by the 
arrows 64 and 51 . Depending upon the embodiment variant and/or the way of 
functioning of the respective callback computer 47, simultaneously with the call to 
the called participant or immediately after the calling participant has accepted the 
incoming call, the destination number is called by the callback computer 47 via 
MSC 7 and via the public switched telephone network 8 (PSTN), as indicated by 
the arrows 71 and 72. The connection between the calling participant in the 
VPLMN and the destination number in the PSTN 8 is thereby established as soon 
as the participant reached via the destination number accepts the call. 

After termination of the connection, for example after end of the 
conversation or end of the data transmission, the corresponding call data are 
transmitted by the callback computer 47 to the prepaid module 45. In a variant, 
the callback computer can interrupt the connection, for example together with a 
corresponding IVR warning to both participants, if the remaining sending time 
(airtime) of the calling participant has run out. On the basis of the call data 
received, the prepaid module 45 will debit the amount used The new credit 
balance on the SIM card is updated to the calling participant by means of SMS or 
USSD short messages; in a variant this is possibly not done until a later point in 
time when the respective participant is located again in the HPLMN. 


# # 


It should be mentioned here that, in another embodiment variant of the 
method described above, the connection is established without credit check and 
airtime calculation. This last variant is preferred in a postpaid variant of the 
connection establishment in which the WAP interface 43 described is directly 
5 connected to the callback computer 47 and transmits the destination number and 
the MS ISDN thereto, possibly with prefix. After end of the connection, the call 
data are passed on by the callback computer 47 to a billing system (not shown) 
for billing. 

So far, with reference to Figure 1 , the handling of a call from a mobile 
10 participant out of a VPLMN, for example from abroad, has been dealt with 

(originating call). To be described in the following, with reference to Figure 2, is 
the handling of a call to a mobile participant in a VPLMN, for example abroad 
(terminating call). 

The call by a participant in a public switched telephone network (PSTN) 8 

15 to a called mobile participant is established via a MSC 7, as shown by the arrow 
73. The MSC 7 queries the routing information in the HLR 41, as shown by arrow 
75. Owing to the differing participant profile, described above, for a participant 
who is stationed in a VPLMN, for example abroad, the fix number of the callback 
computer 47 is transmitted to the querying MSC 7 by the HLR 41 instead of the 

20 roaming number. The call is thus passed on by the MSC 7 directly to the callback 
computer 47, as indicated by arrow 73. As shown by the arrow 48, the callback 
computer 47 supplies the call number of the called participant, i.e. his MSISDN 
number to the prepaid module 45. As indicated by the arrow 9, the prepaid 
module 45, with the MSISDN of the called participant, queries his corresponding 

25 location indication in the HLR 41 , for example the VLR address. This query takes 
place, for example, by means of the MAP protocol. In a variant, the location 
indication can be a more precise indication which can be queried by the HLR 41 
from the VLR 21 of the calling participant. In a further variant, the location 
indication is already transmitted by the HLR 41 with the query by the MSC 7 

30 together with the fix number of the callback computer 47, shown by the arrow 75. 

The prepaid module 45 checks the credit of the called participant identified 
by means of the MSISDN. The stored prepaid amount required therefor of the 
respective participant is collected, for example, by a prepaid billing system (PPB) 
(not shown) which is implemented together with the prepaid module 45 on a 
35 common computer or on a separate computer, however connected via TCP-IP, for 
example. In another variant, the stored prepaid amounts are stored directly in the 
prepaid module 45. The credit of the called participant in the VPLMN is 


calculated because this participant has to assume the costs for the connection 
outside his HPLMN. The costs for this connection portion are usually not charged 
to the calling participant since he is not informed about the whereabouts of this 
called participant and cannot know that he has initiated a call in a VPLMN, for 
5 example abroad. On the basis of the calculated credit of the called participant 
and with the aid of at least one stored tariff table 451 , the prepaid module 45, i.e. 
the corresponding software program, calculates the remaining sending time 
(airtime), taking into consideration the indication of location of the called 
participant, for example the VLR address. As indicated by the arrow 49, the 
10 prepaid module 45 passes on the remaining sending time (airtime) to the callback 
computer 47. 

As mentioned above, the callback computer 47 is preferably a commercially 
available callback computer, which is connected to the prepaid module 45, for 
example via TCP/IP. One skilled in the art will understand that, depending upon 

is the variant embodiment, the interface to the callback computer 47 as well as some 
functions of the callback computer 47 have to be adapted. The decision as to 
whether the remaining sending time (airtime) of the called participant calculated 
by the prepaid module 45 suffices to establish a connection, for example through 
comparison with a predefined value, can be made in the callback computer 47 or 

20 in the prepaid module 45, for example, and has to be added as corresponding 
function in the callback computer 47 if it is not available in a standard way in the 
commercially available callback computer. In a variant, this decision can also be 
left to the participant in that the remaining sending time (airtime) is transmitted to 
him, and is displayed, for example, on the display of the mobile device 5, or is 

25 reproduced acoustically, and requested from him is the entry of an answer by 
means of the operating elements of the mobile device 5. As explained above, the 
transmission can take place, for example, by means of short messages, for 
example SMS or USSD short messages, or by means of interactive voice 
response (IVR). 

30 If it is decided that a connection should be established, this typically takes 

place as was described above for the connection establishment by the callback 
computer 47 via the MSC 6 and 2. 

After termination of the connection, the corresponding call data are again 
transmitted by the callback computer 47 to the prepaid module 45 for debiting of 
35 the amount used. In this example too, in a variant, the callback computer can 
interrupt the connection, for example together with a IVR warning to both 
participants, if the remaining sending time (airtime) of the called participant has 


run out. The new credit balance of the SIM is updated to the called participant by 
means of SMS or USSD short messages. In a variant this is possibly not done 
until a later point in time when the respective participant is again located in the 
HPLMN. 

5 In this example too, in a variant embodiment, the connection can be 

established without credit check and airtime calculation, this last variant being 
preferred in a postpaid variant of the connection establishment in which the 
callback computer 47 establishes the connection directly after receipt of the 
MSISDN of the called participant from the MSC 7, possibly with prefix, and 
10 transmits the call data after end of the connection to a billing system (not shown) 
for billing. 

It is to be mentioned in general that, in both examples described, more 
callback computers 47 could be available in principle, which can also be installed 
abroad, for example. 

is The proposed method and the system suitable therefor are useful above all 

for network operators, who have concluded roaming agreements with other 
network operators, for example in other countries, and who want to offer their 
customers a solution which makes it possible for them, also from a VPLMN, to 
hold conversations using their mobile devices or transfer data, and who possibly 

20 would also like to use prepaid services therefor. Network operators who have at 
their disposal the proposed system for carrying out the proposed method can offer 
their customers in addition the described prepaid and/or postpaid services, also 
alternatively, in certain or all VPLMNs with which they have concluded a roaming 
agreement, for example in that they correspondingly configure the respective 

25 customer in the HLR. The network operators can furthermore offer the interested 
mobile participants the described method in a corresponding variant as an 
additional connection establishment possibility in their HPLMN. 

Besides the sale of entire systems, it can also be interesting to market 
system components separately, for example data carriers with programs stored 

30 thereon for control of computers, for example commercially available servers, 
according to the method described: for example, a data carrier with a program for 
implementation of a HLR 41 with the corresponding adaptations according to the 
proposed method and/or with a program for implementation of the described MAP 
interface 43, and/or with a program for implementation of the prepaid module 45, 

35 and/or with a program for control of the described callback computer 47. 


The advantages of USSD messages for execution of the described method 
should also be mentioned here . Since the USSD messages are transmitted as 
signalling data, they are transmitted very efficiently, i.e. fast, and usually free of 
charge. As was already mentioned above, the USSD messages are moreover not 
5 disabled even when outgoing calls and/or SMS messages are blocked. Moreover 
it is much easier for participants to enter a USSD message in their mobile device 
than, for example, a SMS short message. 

As was already mentioned above, the USSD message 1 1 can be drafted in 
such a way that it has a prefix which is used for identification of a special service, 
10 and that after the prefix, corresponding to the special service, further information 
follow, for example the destination number described above of the participant 
whom a calling participant would like to call with his mobile device 5. A further 
example of a such a special service is loading or reloading a data carrier card 
with a monetary amount value. 

15 Described in the published patent application EP 827 1 19 A1 is a method 

for loading and reloading a data carrier card with a monetary amount value. 
According to the method described in EP 827 1 1 9 A1 , the sales value of a value 
card available at a great many points of sale is reloaded or loaded onto a 
particular data carrier card, in particular a SIM card, after a code located on this 

20 value card has been transmitted to a service center. This code is located under a 
covering and can be exposed by scratching away the covering layer. After calling 
a particular service number, the code is typed into the mobile radio telephone 
under the guidance of a speech server of this service center, and is transmitted to 
this service center. The identification code of the participant is also transmitted 

25 thereby, either automatically from the SIM card of the participant, or likewise by 
typing in under the guidance of the speech server. Mentioned as an alternative in 
EP 827 1 19 A1 is that a short message according to the GSM standard can be 
used instead of the input of the data by means of the service number. In the 
service center, the transmitted code of the value card is checked in a database in 

30 which all codes and the associated monetary amount values for which value cards 
have been made out at any one time are stored. If a typed-in and transmitted 
code is found in the database, a GSM short message is prepared containing the 
identification code of the participant and the monetary amount value, and is filed 
in a short message service center. In the database the code of the value card 

35 with the associated monetary amount value is marked as used or is cancelled. If 
the data carrier card, for example the SIM card, is inserted in a communications 
device and a connection is established with the communications network, the data 
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carrier card to be loaded or reloaded is loaded or reloaded with the monetary 
amount value by means of the prepared GSM short message. 

As was already mentioned above, such a method for loading or reloading a 
data carrier card with a monetary amount value can be initiated as a further 

5 special service by means of a USSD message which can be more easily entered 
by the participant than, for example, a SMS short message, and can be 
transmitted via the signalling, usually free of charge. In concrete terms that 
means that a special prefix indicates this special loading or reloading service and 
that the information relating to this service following the prefix comprises the code 

10 of the value card, which is typed in, for example, by the respective participant by 
means of input means of his mobile device 5. As shown in Figure 1 , for example, 
the thus prepared USSD message, together with the identification of the 
participant who has sent the USSD message, can be transmitted from the mobile 
device of the participant, via a HLR 41 , and, as indicated by arrows 42 and 44, via 

15 a MAP interface 43, to a service center 45, from where the reloading or loading of 
the SIM card, inserted into the mobile device 5, with the monetary amount value 
corresponding to the value card can be carried out as in the method that was 
described in EP 827 1 1 9 A1 . 


